FROM: HQ AFCESA/CES
139 Barnes Drive, Suite 1
Tyndall AFB, FL 32403-5319

SUBJECT: Engineering Technical Letter (ETL) 97-2: Maintenance and Repair of
Rigid Airfield Pavement Surfaces, Joints, and Cracks

1. Purpose. This ETL provides guidance to help the Base Civil Engineer (BCE) and
other users specify the materials and minimum standards of performance for the repair
of rigid airfield pavement surfaces.

2. Application:

2.1. Authority: AFM 88-6CH7, Standard Practice for Sealing Joints and Cracks in Rigid
and Flexible Pavements; and AFM 88-6CH8, Standard Practice for Concrete
Pavements.

2.2. Effective Date: Immediately. Expires five years from date of issue.

3. Referenced Publications.

3.1. AFM 88-6CH3, Rigid Pavements of Airfields.

3.2. AFM 88-6CH10, Repair of Rigid Pavements Using Epoxy-Resin Grouts, Mortars,
and Concretes.

3.3. AFP 88-71, Standard Details for the Construction and Repair of Airfield Pavement
Systems.

3.4. ACI (American Concrete Institute) 503R-89, Use of Epoxy Compounds with
Concrete.

4. Specific Requirements.

4.1. Attachments 1 and 2 are complementary and are to be included as companion
documents in Indefinite Delivery/Indefinite Quantity contracts. Each may also stand
alone as a technical specification for a repair contract for rigid pavements.

4.2. Notes to the designer in Attachments 1 and 2 are included to allow modifications

to meet local construction practices. These notes should be removed before the
documents are published as technical requirements of a contract.

APPROVED FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED



5. Point of Contact: Mr. James L. Lafrenz, P.E., HQ AFCESA/CESC, DSN 523-6332,
commercial (904) 283-6332, or INTERNET lafrenzj@afcesa.af.mil.

William G. Schauz, Colonel, USAF 4 Atch
Director of Technical Support 1. Repair of Airfield Pavement Surfaces,
Rigid Pavement Systems
2. Repair of Joints and Cracks, Rigid
Airfield Pavement
3. Figures A3a - A3e, Repair of Concrete
Pavement
4. Distribution List



REPAI R OF Al RFI ELD PAVEMENT SURFACES
RI G D PAVEMENT SYSTEMS
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GENERAL | NSTRUCTI ONS:

These specifications will be nodified by the designer to include
options. An election of a construction nanagenent phil osophy
must be made for the docunent to be conplete. Were options are
to be elected the sections are identified by precedi ng asterisks,
i ndentation, and follow ng asterisks. The section you are
reading is an exanple of an instruction to the designer or an
option. Prior to incorporating these specifications into a
contract docunent all comments, instructions, and/or options wll
be deleted fromthe text.

These gui de specifications incorporate a Quality

Assurance/ Quality Control (QA/ QC) construction nmanagenent

phi | osophy. The Governnment will use the results of testing

mat eri al s and/ or products to "assure" that the construction, as
pl aced, satisfies the salient requirenents of this specification.
The QA results are used by the Governnent for acceptance of the
built product. The QA managenent procedures used by the
Governnment may be inplenented by professional services contract,
by in-service, or a conbination thereof.

The Contractor is required to provide testing services (QC) to
nmoni tor the construction processes.

This specification should not be used with guide specifications
whi ch do not incorporate a QA QC phil osophy for construction
managenent. It is the responsibility of the designer to assure
that technical sections used to build a contract docunent are
consi stent in managenent phil osophy.

The point of contact for this docunent is HQ AFCESA/ CESC, 139
Barnes Drive-Suite 1, Tyndall AFB, FL, 32403-5319. The docunent
coordinator is M. JimLafrenz, 904-283-6332.

When preparing contract docunents for mai ntenance and repair of
rigid pavenent systens refer to: AFM 88-6, Chapter 8, Standard
Practice for Concrete Pavenents; AFP 88-71, Standard Details for
the Construction and Repair of Airfield Pavenent Systens; AFM 88-
6, Chapter 7, Standard Practice for Sealing Joints and Cracks in
Ri gid and Fl exi bl e Pavenents; and, AFM 88-6, Chapter 10, Repair
of Rigid Pavenents Using Epoxy-Resin Gouts, Mrtars, and
Concr et es.
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SECTI ON
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The section nunber should be inserted in the specification
headi ng and will also be prefixed to each page nunber in the
proj ect specifications. For exanple, for a section nunbered
02525, the page nunber would be |ocated at the bottom of the
page; e.g., page 15 would be 02525-15.
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PART 1 - GENERAL

1. APPLI CABLE PUBLI CATI ONS: The publications listed below forma
part of this specification. The publications are referred to in
the text by basic designation only.
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The designations for publications are those that were in effect
when this guide specification was prepared. To mninze the
possibility of error, the letter suffixes, anendnments, and dates
are retained here and are omtted in the specifications.
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1.1 Departnent of the Arny, Corps of Engineers, Handbook for
Concrete and Cement:

CRD- C 55-92 Test Method for Wthin-Batch
Uniformty of Freshly M xed
Concrete(used for determ nation
of the mninumtinme of m xing)

CRD- C 100-75 Met hod of Sanpling Concrete Aggregate
and Aggregate Sources, and Sel ection
of Material for Testing

CRD- C 104-80 Met hod of Cal cul ation of the Fi neness
Modul as of Aggregate

CRD-C 112-69 Met hod of Test for Surface Misture
in Aggregate by Water Di spl acenent
CRD-C 119-91 St andard Met hod of Test for Flat

and El ongated Particles in Coarse
Aggregate (ASTM D 4791-89)

CRD- C 300-90 Cor ps of Engineers Specifications for
Menbr ane- For mi ng Conpounds for Curing
Concrete

CRD- C 400-63 Requi renents for Water for Use in M xing

or Curing Concrete
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A 184M 90

497- 4a

615M 94

616M 93

617M 90

29/ 29M 91

31-91

C 33-94
C 70-94

78-94

C 94-94
C 117-95

123-94

136-5a2

142-78 (1990)

1.2 Anmerican Society for Testing and Materials (ASTM
Publ i cati ons:

Speci fication for Fabricated
Defornmed Steel Bar Mats for
Concr et e Rei nf or cenent

Specification for Steel Wl ded
Wre Fabric, Defornmed, for
Concr et e Rei nf or cenent

Speci fication for Deforned
and Plain Billet-Steel Bars
for Concrete Rei nforcement

Specification for Rail-Steel
Deformed and Pl ain Bars for
Concr et e Rei nforcenent

Specification for Axle Steel
Deformed and Plain Bars for
Concr et e Rei nf or cenent

Test Method for Unit Wi ght
and Voids in Aggregate

Practice for Making and Curing
Concrete Test Speci nens
inthe Field

Concrete Aggregates

Test Method for Surface Mbisture
in Fine Aggregate

Test Method for Flexural Strength
of Concrete (Using Sinple Beam
wi th Third-Point Loading)

Specification for Ready M xed Concrete

Test Method for Material Finer Than
75-um (No. 200) Sieve in M neral
Aggr egat es by Washi ng

Test Method for Lightweight Pieces
i n Aggregate

Test Method for Sieve Analysis
of Fine and Coarse Aggregates

Test Method for Clay Lunps and
Friable Particles in Aggregates
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143-90a

C 150-95
C 172-90

173-94a

174- 87(1991)

192-90a

231-91b

260- 94
494- 90

618- 94a

881-90

422- 63(1990)

558- 82( 1990)

559-89

1241- 68(1994)

1556- 90

Test Method for Slunp of Hydraulic
Cenment Concrete

Specification for Portland Cenent

Practice for Sanpling Freshly M xed
Concrete

Test Method for Air Content of
Freshly M xed Concrete by the
Vol unetri c Met hod

Test Method for Measuring Length
of Drilled Concrete Cores

Practice for Making and Curing
Concrete Test Speci nens
in the Laboratory

Test Method for Air Content
of Freshly M xed Concrete
by the Pressure Mt hod

Specification for Air Entraining
Adm xtures for Concrete

Speci fication for Chem cal Adm xtures
for Concrete

Specification for Cool Fly Ash

and Raw or Cal ci ned Natural Pozzol an
for Use as a Mneral Adm xture in
Portl and Cenent Concrete

Speci fication for Epoxy-Resin Base
Bondi ng Systens for Concrete

Test Method for Particle Size
Anal ysis of Soils

Test Method for Moisture-Density
Rel ati ons of Soil Cement M xtures

Test Method for Wetting and Drying Tests
of Conpacted Soil-Cenment M xtures

Specification for Materials for
Soi | - Aggr egat e Subbase, Base, and
Sur face Courses

Test Method for Density of Soil
in Place by the Sand Cone Met hod
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1557-91

1632- 87

1633- 84(1990)

1751- 83(1991)

1752- 84(1992)

2167-94

2487-93

2922-91

2937-94

3017- 88(1993)

4318-93

548-94

Test Method for Laboratory
Conmpaction Characteristics of
Soil Using Modified Effort
(56,000 ft-1bf/ft3 (2,700 KN-nin%¥))

Practice for Making and Curing
Soil Cenent Conpression and Fl exure
Test Specinens in the Laboratory

Test Method for Conpressive Strength
of Mol ded Soil - Cenent Cylinders

Speci fication for Prefornmed Expansion
Joint Filler for Concrete Paving

and Structural Construction
(Nonextrudi ng and Resilient

Bi t um nous types)

Speci fication for Prefornmed Sponge
Rubber and Cork Expansi on Joi nt
Fillers for Concrete Paving and
Structural Construction

Test Method for Density and Unit
Wei ght of Soil In Place by the
Rubber Bal | oon Met hod

Classification of Soils for
Engi neering Purposes (Unified
Soil Classification Systen)

Test Method for Density of Soi
and Soil - Aggregate in Place
by Nucl ear Met hods (Shal |l ow Dept h)

Test Method for Density of Soil in
Pl ace by the Drive-Cylinder Method

Test Method for Water Content
of Soil and Rock in Place by
Nucl ear Met hods ( Shal | ow Dept h)

Test Method for Liquid Limt,
Plastic Limt, and Plasticity
| ndex of Soils

GQui de for Ceneral Criteria Used for
Eval uating Laboratory Conpetence
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2. Quality Assurance/Quality Control (QA QC) Procedures:

2.1 CONSTRUCTI ON MATERI AL TESTI NG (QA) BY GOVERNMENT: The
Governnment will acconplish materials and products testing for
acceptance of the construction. Testing by the Governnent does
not relive the Contractor of the quality control (QC) testing and
process nonitoring.
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Paragraph 2.1 requires the Governnent to enploy a testing

| aboratory (QA LAB). The QA LAB will work directly for the
Governnment. The QA LAB will performmaterial testing

suppl enmental to the Contractor QC functions. The QA LAB w ||
performthat testing required to evaluate the perfornance
requi renents of the construction. Wen a QA LAB will not be
used, paragraph 2.1 will be changed to the paragraph which
fol | ows.

2.1 The Government will use the results of material testing
acconplished by the Contractor to evaluate the construction for
acceptance. The Contractor shall provide copies of all quality
control testing results and product certifications to the
Contracting O ficer Representative. Al test results will be
reported the Contracting Oficer wwthin 24 hours of the

conpl etion of the respective tests.
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2.2 Construction Material Testing (QC) by Contractor: The
Contractor shall retain the services of an independent commerci al
testing | aboratory, herein after referred to as the QC LAB. The
QC LAB shall performthose quality control (QC) functions which
are necessary to nonitor the work. The QC LAB shall do concrete
m x designs, soil cenent design, soils analysis for conpaction
control, and supporting construction process nonitoring. The
mnimmdaily nonitoring requirenents are described in paragraph
Contractor Quality Control. Wthin 15 days of the Notice to
Proceed date, the Contractor shall submt the qualifications
statenent of the QC LAB. The Governnment will review the
qualifications of the laboratory and, if necessary, visit the QC
LAB. The Contracting Oficer wll, within 7 working days from
the date that all qualifications data is received, either approve
or reject the proposed | aboratory. Evaluation criteria which

W ll be used to determne the suitability of the QC LAB shal

i nclude, as mninmum |ocal area industry standards, ASTM E 548,
and respective State H ghway Departnent certifications when
appl i cabl e.

2.3 Mxture Proportioning Studies: After an aggregate source is
approved, described in paragraph Material Acceptance Testing, but
at | east 30 days before materials are placed at the work, the QC
LAB shall do m xture proportioning studies. Proportioning
studi es shall be acconplished for the cenent stabilized base
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material and for the Portland Cenent concrete m xtures. The
results of the proportioning studies and the reconmended m X
designs shall be submtted to the Contracting Oficer. The
Contracting OFficer will issue witten notice that the mx
designs are appropriate before the Contractor places materials on
t he work.

2.4 Construction Test Section: Before proceeding with the work
the Contractor shall denonstrate that he can performto the
intent of this specification. The Contractor shall place a test
section in an area designated by the Contracting Oficer. The
Contractor shall denonstrate the ability to do pavenent renoval,
subgrade preparation, base placenent, and concrete m xi ng pl aci ng
and finishing. The Contractor shall denonstrate work for both
partial and full depth concrete repairs. The construction of
joints, protection of the work, and quality control procedures

W ll be incorporated into the test section. A test section which
does not neet the performance requirenents of these
specifications will be renoved fromthe work at the expense of
the Contractor. All procedures and materials used by the
Contractor to construct an acceptable test section shall be the
standard of evaluation for performance of the work. The
Contractor shall receive witten approval of the test section
fromthe Contracting Oficer before proceeding with the work.

The CGovernnent will expect to see equipnent, materials, and
procedures used for the approved test section incorporated into

t he work.

3. MATERI AL ACCEPTANCE AND TESTI NG
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Paragraph 3.1 requires that the Governnent do the acceptance
testing of the materials to be used by the Contractor. Materials
acceptance testing is to be acconplished by the QA LAB. Wen the
| aboratory is not used as a part of the QA function, paragraph
3.1 nmust be witten to require that the Contractor do materials
quality testing and evaluation. A sanple of all materials used
for the work is to be retained by the Governnent regardl ess of

t he mechani smused for materials acceptance testing. The

Gover nnment shoul d be present when materials which are to be used
in the work are sanpled for quality testing. Certified copies of
all test results perforned by or for the Contractor shall be
submitted to the Contracting Oficer
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3.1 Pre-construction Sanpling and Testing:

3.1.1 Aggregates for Concrete M xtures: Aggregates shal
be produced from sources of the Contractors choosing. The
aggregates wll be tested to determ ne specific gravity,
absorption, Los Angel es Abrasion, sulfate soundness, freeze
and thaw durability, alkali or carbonate reaction, and
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organic inmpurities. A petrographic analysis will be
per f or med.
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Use one the follow ng for paragraph 3.1.2.

3.1.2 Sanmpling and Testing: Wthin 15 days after the Notice to
Proceed date, sanples, in quantities exceeding those specified in
CRD- C 100, shall be collected by the Contractor under the
observation of the Contracting Oficer representative. Sanples
are to be delivered to an address designated by the Contracting
O ficer. Sanpling and shipping of test specinens shall be at the
Contractors expense. Acceptance testing of the aggregates shal
be at the expense of the Governnent. Additional sanpling and
testing due to poor aggregate quality shall be at the expense of
the Contractor. The maximumtinme required by the Governnent to
performthe acceptance testing of the aggregates is listed in
Table |I. Time used for re-testing poor quality aggregates wl|
be deducted formthe Contractor performance period.

TABLE |
Esti nmat ed Perfornance Periods for
Accept ance Testing of Aggregates

Test Days Required

Coarse Aggregate - Sieve Analysis, Specific 15
Gravity, Absorption, Sulfate Soundness, and
Abr asi on Resi st ance

Fine Aggregate - Sieve Analysis, Specific 15
Gravity, Sulfate Soundness, and Organic

| nmpurities

Unsound or Light-Wight Particles 5
Particl e Shape 5
Del et eri ous Substances, Lightweight Particles 10
Pet r ogr aphi ¢ Anal ysi s 10

3.1.2 Sanpling and Testing: The Contractor shall acconplish
aggregate sanpling and testing of the aggregates for quality
determ nation. The Contracting Oficer Representative wll
observe the aggregate sanpling. Split sanples will be provided
to the Government. All quality testing results will be provided
to the Contracting Oficer at |east 10 days before the start of
the m x proportion study. The Contracting O ficer representative
will either approve or reject the aggregate source within 7 days
fromthe date all qualifying information is received.
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3.1.3. Cenent: Cenent to be used in the work shall be
froma producer which has industry recognition as a

manuf acturer. The Contractor shall submt, not |ater than
15 days after the Notice to Proceed date, data which
identifies the brand of the cenent to be used and the

engi neering characteristics of the proposed cenent. The
Contracting O ficer representative shall either accept or
reject the source of the cenment within 7 days fromthe
submittal of all qualifying information

3.1.4. Soil Cenent Mxture: The Contractor shall identify
the source of the soil which will be used as a part of the
soil cement m xture. The grain size distribution of the
soil wll be determ ned and submtted to the Governnent for
approval. The Contracting Oficer representative wll

ei ther approve or reject the source for the soil nmaterial
within 7 days fromthe submttal of all qualifying

i nformation.

3.1.5. Adm xtures: The Contractor may use adm xtures.
The selection of the adm xtures is the option of the
Contractor. Wthin 15 days after the Notice to Proceed
date the Contractor shall provide a |ist of those

adm xtures proposed for use in the material m xtures. The
Contractor assunes all responsibility for the use of
adm xt ur es.

3.1.5.1. Pozzolan: The Contractor shall identify the
source and the engineering characteristics of the
pozzol an proposed for use in the concrete or soi

cement mxture. Al mx proportion studies wll be
acconplished with the pozzol an i ncl uded.

3.1.5.2. Manufactured Adm xtures: The Contractor
shall submt a manufacturer statenment for each

adm xture proposed for use. The statenent shal
describe the characteristics of the adm xtures, the
expected performance of the m xes with the adm xture,
and specific statements about the conpatibility of the
adm xtures with the proposed aggregates, cenent, and
ot her adm xtures when multiple products are proposed.
All mx proportion studies will be acconplished with
the adm xtures included in the trial m xes.

3.1.6. Curing Conmpound: At |east 30 days before the
material is used on the work, the Contractor shall submt a
statenent of the manufacturer that warrants that the
material conforns to the intent and the technical

requi renents of these specifications. A sanple of the

mat eri al proposed for use on the work will be provided to

t he Gover nnent.
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3.1.7. Epoxy-resin Material: At |east 30 days before the
material is used on the work, the Contractor shall submt a
statenent of the manufacturer that warrants that the
material confornms to the intent and the techni cal

requi renents of these specifications. A sanple of the

mat eri al proposed for use on the work will be provided to

t he Governnent.

4. CONSTRUCTI ON TOLERANCES AND ACCEPTANCE CRI TERI A:

4.1 Construction Tol erances: Variation in the thickness of the
cenent stabilized base or the concrete surface caused by grade
irregularity in the subgrade or the base thickness will not be
permtted. Surface snoothness criteria will be applied for both
full depth and partial depth repairs. Density criteria wll
apply to the subgrade and the base course when doing full depth
repairs.

4.1.1 Subgrade and Base Course Snoot hness: \Wen ful
depth repairs are made for a full slab, a partial slab, or
mul ti pl e slabs of adjacency the subgrade and the base

finished el evation surfaces wll be checked for snoot hness
using a rigid straight edge of suitable |ength. The
finished surfaces will not vary nore than 13 mllineters

(1/2-inch) when checked with the straightedge.

4.1.2. Subgrade and Base Course Conpaction: The density
of the placed or stabilized materials will be determ ned by
testing. A mnimmof three density tests will be
acconplished within each area of full depth repair. The

pl aced materials will be evaluated for consistency. Areas
of the repair which vary by nore than three percentage
points (3% of optimumw thin an area will be cause for
mtigation. Mtigation will be acconplished using the
procedures described in paragraph Deficiencies and
Corrections.

4.1.3. Surface Snoothness: The finished surfaces of rigid
pavenents shall be within the tol erances specified in TABLE
Il when using a 3.6-neter- (12-foot-) long rigid straight
edge. The procedure for the determ nation of snoothness is
descri bed in paragraph Surface Snoot hness Determ nati on.
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TABLE ||
SURFACE SMOOTHNESS CRI TERI A
Al RFI ELD PAVEMENTS

Pavenent Category Direction of Testing Tol erance
Runways and Taxi ways Longi t udi nal 3 MM (1/8")
Transver se 6 MM (1/4")
Aprons and Har dst ands Longi t udi nal 3 MM (1/8")
Transver se 3 MW (1/8")
O her Paved Areas Longi t udi nal 6 MM (1/4")
Transver se 6 MM (1/4")

4.1.4. Thickness: Deficiencies in the thickness of placed
materials, either base course or surface course, will be
mtigated using the procedures in paragraph Deficiencies
and Corrections. Pernissible deviations in thickness w ||
be up to 13 millinmeters (1/2-inch).

4.2. Finished Surfaces Eval uation Techni ques: The finished
surface of the concrete, and the subgrade and cenent stabilized
base for full depth repairs, will be evaluated for surface
snoot hness and t hi ckness. Subgrade and base course, soi
materials, will be evaluated for density.

4.2.1. Equipnent: The Contractor shall furnish and
maintain at the job site a rigid straightedge which is to
be used to check the surface snoot hness of constructed
surfaces. The straightedge used to check the snoot hness of
concrete surfaces will be 3.6 nmeters (12 feet) in |ength.
The strai ghtedge should be of |-beam or channel
construction of a light-weight material; e.g., alum num

4.2.2. Surface Snoot hness Determ nations: Wen the
surface of the subgrade, base course, or concrete,
respectively as applicable, has been finished it will be
checked for snoothness. Surface snoothness determ nations
will be witnessed by the Governnent. The straight edge
w Il be placed on the surface and noved about to reveal
surface irregularities. For checking concrete surfaces at
the joint wth other surfaces, the strai ghtedge shall be
held in contact with the surface and advanced al ong a
straight line across the jointed surface. Wen a high area
is found the height will be determ ned by placing the

m ddl e of the straight edge at the high area and neasuring
t he di stance between the pavenent and the straightedge with
one end of the strai ghtedge grounded. One half the
nmeasurenent will be the height of the high area.
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4.2.3. Thickness Determ nations: The placed thickness of
t he pavenent, or base thickness for full depth repairs,
shall be determ ned by the Governnment. The nethod of

t hi ckness determ nation will be by neasurenment fromthe
surface to the subgrade and fromthe surface to the top of
t he base course.
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Par agraph 4.2.3 obligates the Governnent to have a construction
i nspector on the work when the Contractor exposes subgrade on

full

depth repairs or slab replacenent. |f the Governnent w ||

not have a QA LAB or an inspector on the work, the paragraph is
to be nodified accordingly.
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4. 3.

4.2.4. Concrete Quality Determnation: Concrete sanples
will be taken by the Contractor to determne the slunp, air
content, and strength of the concrete. The tests are a
part of the Contractor quality control program Concrete
sanples will be taken a m ninumof two tinmes on random

sel ected batches for each day of concrete placenment or for
each 200 cubic yards of concrete placed, whichever is

| east .

4.2.4.1. Slunp Test: Slunmp will be nmaintained within
25 mllinmeters (1 inch) of the design slunp.

4.2.4.2. Ar Content: Air content shall be
mai nt ai ned within one-and-one-half percent (1.5% of
the design mx. Ar content shall be 6 percent.

4.2.4.3. Strength Tests: One set of test beans shal
be made for testing at the ages of 7 days and 28 days.

Sur face Deficiencies and Corrections:

4.3.1. H gh Areas: High areas of concrete surfaces shal
be reduced either by rubbing the freshly finished concrete
wi t h carborundum brick or by grinding of the hardened
concrete. Ginding will not be done until the concrete is
at least 36 hours old. High areas in subgrade or base
course shall be trimmed and the area scarified and

conpact ed.

4.3.2. Thickness Deficiency: Wen the neasurenents of the
base course or the concrete surface are deficient by nore
than 13 mllinmeters (1/2-inch) the deficient |ayer wll be
removed and corrections acconpli shed.

4.3.3. Density Deficiency: Wen the subgrade or the base
course is determned to be | ess than the required
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conpaction, the effected | ayer shall be renoved, the | ower
lift will be re-conpacted, and the defective lift wll be
repl aced and conpact ed.

4.3.4. Concrete Quality Deficiency:

4.3.4.1. Slunp and Air Content: Wen two consecutive
tests or nore than twenty percent (20% of the

i ndi vidual tests (one test in the last five) are
outside the tol erance concrete placing on the work
will cease. The m xture proportions shall be

eval uated and the cause of non-conpliance determ ned.
The m xture proportions shall be changed if necessary.

4.3.4.2 Strength Deficiency: Wen the average of any
five consecutive 7-day strengths; or, when one (1) of
the last five consecutive tests of the sane age group
are less than the design mx mninmum the concrete

pl acement on the work will cease. The cause of the

| ow strength will be determ ned before proceeding with
concrete placenment on the work. Wen necessary the

m xture proportions will be changed. Concrete which
will not neet the 28-day strength requirenment shall be
renmoved and replaced by the Contractor w thout cost to
t he Governnent.

5.  ACCEPTANCE OF CONSTRUCTI ON PROCEDURES:

5.1 Plant and Equi pnent: The Contracting O ficer representative
w Il have access to the m xing plant, aggregate and soil storage
area, and equi pnent during the progress of the work. Equi prent
determ ned to be detrinental to the progress of the work will be
t aken out of service and shall be replaced by the Contractor.

5.2. Construction Methods: The Contracting O ficer
representative will review and either approve or reject special
construction net hods.

5.2.1. Cold Weat her Requirements: The Contractor shal
prepare a cold weat her concreting plan. The plan shal
describe the materials and procedures to be used by the
Contractor when protection is required. The Contractor
shal | describe in the plan the prevailing weather
condi ti ons which would require use of the cold weat her
provi si ons.

5.2.2. Hot Weather Conditions: The Contractor shal
prepare a hot weather concreting plan. The plan shal
describe the materials and procedures to be used by the
Contractor when protection is required. The Contractor
shal | describe in the plan the prevailing weat her
conditions which would require use of the hot weat her
provi si ons.
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5.2.3. Denolition: The Contractor shall prepare and
submt for approval or rejection a denolition plan. The
pl an shall describe the nethods to be used for renoval of
exi sting pavenents and the protection of pavenent
designated to remain. Debris fromthe denolition will be
removed fromthe job site daily. Dust and fugitive debris
shall be controlled at all times. Debris fromthe
denolition shall be controlled so that it does not becone a
nui sance in areas outside of the imedi ate area of
constructi on.

5.2.3.1. Environnental Protection: Denolition work
wll be performed to conply with environnmenta
controls, policies and directives.

5.2.3.2. Burning and Explosives: Burning and the use
of explosives will not be permtted.

5.3. Pavenent Construction Test Secti on:

5.3.1. Construction Methods: The Contractor shall place a
pavenent replacenent and/or repair test section at a

| ocation on the work which will be designated by the
Contracting O ficer. Wen a satisfactory test section is
constructed the section wll becone a portion of the
project work. A mninmumof one full depth repair and one
partial depth repair will be included in the test section.
The Contractor shall include the quality control procedures
into the test section.

5.3.2. Test Section Acceptance: The Contracting Oficer
and his representative will observe the test section work
being perfornmed. If the section is rejected, the reasons
shall be specifically docunented. The Contractor shal
renove and repl ace test sections which are not accepted by
the Governnent. The test sections wll be repeated until
the Contractor successfully denonstrates an acceptabl e
construction procedure.

6. MEASUREMENTS:

6.1. Concrete Repairs, Full Depth, Full Slabs: The quantity of
concrete to be paid for will be the nunber of full slabs renoved
and replaced. The unit nmeasurement will include the renoval and
di sposal of existing concrete, base course, and subgrade for

pl acenent of the new pavenent materials.

6.2. Concrete Repairs, Full Depth, Partial Slabs: The quantity

of concrete to be paid for will be the nunber of square neters

(square yards) of concrete renoved and replaced. The unit

measurenent will include the renoval and di sposal of existing
Atch 1
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concrete, base course, and subgrade for placenent of the new
pavenent materials.

6.3. Concrete Repairs, Partial Depth: The quantity of concrete
to be paid for will be the nunmber of square feet of concrete
renmoved and replaced. The unit of neasurenent includes saw
cutting, chipping, disposal of debris, grouting exposed faces,

pl acenment and finishing of concrete.

6.4. Steel Reinforcenent, Dowels, and Tie Bars: Steel

rei nforcenent used in odd shaped sl abs, and where desi gnated on
the drawi ngs, will be included in the cost of concrete. Dowels
and tie bars will not be neasured for paynent but shall be
included in the cost of concrete for full depth repairs.

6.5. Cenent Stabilized Base Course Material: The quantity of
cement stabilized base course material will not be measured for
paynment but shall be included in the cost of concrete for ful
depth repairs.

6.6. Unsuitable Subgrade: The quantity of unsuitable subgrade
mat eri al renoved and replaced will be nmeasured by the cubic neter

(yard).

7. PAYMENTS: The quantities paid for at the unit prices shal
i nclude the cost of all labor, materials, equipnment and tools
required to provide a conplete and functional unit.
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PART 2 - PRODUCTS

8. MATERI ALS

8.1. Cenent: Cenent may be furnished in bul k or packages. When
cenent is furnished in packages, batch proportions shall be
adjusted to require conpl ete packages. Portland Cenment shal
conformto ASTM C 150, Type

kkhkkkhkkhkkkhhkhkkhhkkhhkhkkhhkhhkhkhhkhkhhkhhkhkkhhkhhkhkhhkhhkhkhhkhkkhhkhhkhkkihkhhkhkihkhkkhkhkihkkhkkikkhkhkkhk*x

The type of cement to be used on the work will be specified in
par agr aph 8. 1.

Type | - For use when the special properties specified for any
ot her type are not required.

Type |1- For general use when noderate sulfate resistance or
noder ate heat of hydration is desired.

Type I11-For use where high early strength is required.

Type |1 V- For use where | ow heat of hydration is desired.

Type V - For use where high sulfate resistance is required.

Unl ess there are special circunstances, the Type of cenent
specified will be either Type |I or Type Il. The designer should

determ ne the Type of cenent used by |ocal suppliers of concrete
products.

kkhkhkkhkkhkhkkhhkhkkhhkhhkhkkhhkhhkhkhhkhkhhkhhkhkkhhkhhkhkhhkhhkhkhhkhkkhhkhhkhkkihkihkhkihkhkhkkihkikkikkikkk*x

8.2. Adm xtures: The Contractor shall have the option to use
adm xtures. Wien adm xtures will be used they will be included
in the proportions for concrete m x design and trial batches.

8.2.1. Pozzolan: Pozzol an, when used as a m neral

adm xture, shall conformto ASTM C 618, Class F or C. \Wen
fly ash is used there will be a m ninumof 5-1/2 bags of
Portl and Cenent (approxi mately 234 kil ograns [517 pounds])
per 0.76 cubic nmeters (1 cubic yard) of concrete mx yield.
The fly ash shall be considered cenentitious material and
the weight of fly ash added to the weight of portland
cenment will be the "total cenentitious material." The
total amount of fly ash used shall not be |l ess than 15
percent nor nore than 25 percent by wei ght of the total
cenentitious material in the concrete m Xx.

8.2.2. Air-Entraining Adm xtures: The air entraining
adm xture shall conformto ASTM C 260.

8.2.3. Accelerator: Calciumchloride shall not be used.
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8.2.4. Retarder: A retarding adm xture shall neet the
requirements of ASTM C 494, Type B or D. The six nonth and
the one year conpressive strength tests are wai ved.

8.2.5. Water-Reducer: A water-reducing adm xture shal
nmeet the requirenents of ASTM C 494, Type A. The six nonth
and the one year conpressive strength tests are wai ved.

8.3. Curing Materials: Curing conpounds shall be white
pi gment ed menbrane-formng conform ng to CRD-C 300.

8.4. Dowels: Dowels shall be cut to length before delivery to
the site. They shall be clean, straight, and free of |oose flaky
rust and scale. Dowels shall be plain steel bar conformng to
ASTM A 615, Grade 40 or 60; ASTM A 616, Grade 50 or 60; or ASTM A
617, G ade 40 or 60.

8.5. Tie Bars: Tie bars shall be defornmed steel bars conform ng
to ASTM A 615, A 616, or A 617.

8.6. Reinforcenment: Al reinforcement shall be clean and free
of loose flaky rust or scale, free of oil or grease, or free of
coatings that m ght reduce the bond between the steel and the
concr et e.

8.6. 1. Bar Mats: Bar mats shall conformto ASTM A 497

8.6.2. Wre Fabric: Wlded steel wire fabric shal
conformto ASTM A 497

8. 6. 3. Deformed Wre Fabric: Wl ded deforned steel wire
fabric shall conformto ASTM A 615, A 616, or A 617.

8.7. Joint Filler for Expansion Joints: Filler shall be
preformed materials conformng to ASTM D 1751 or ASTM D 1752.

8.8. Epoxy-Resin: Epoxy resin materials shall be two conponent
materials conformng to the requirenments of ASTM C 881. The
materials shall be Type Il. Epoxy resin used for anchoring dowel
bars shall be Type I11.

8.9. Water: Wiater shall be free from del eterious substances and
shall conply with CRD C 400.

8.10. Coarse Aggregate for Concrete M xes: Coarse aggregate
shall be crushed gravel, crushed stone, or a conbination thereof.
Aggr egates shall be clean, hard, uncoated particles which neet
the requirenents specified in ASTM C 33. Particles shall be
generally cubical 1n shape. The quantity of flat or el ongated

pi eces in any size group shall not exceed 20 percent by wei ght
when determ ned by procedures of CRD-C 119. A flat particle is
defined as one having a ratio of wdth to thickness greater than
3; an elongated particle is one having a ratio of length to width
greater than 3.
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8.10.1. Aggregate Size and G ading: The nom nal maximm
size of the coarse aggregate shall be ..... millinmeters
(inches). Gadation shall conformto ASTM C 33 Si ze Nunber
...... , Cass (4S) (4M (1N).

kkhkkkhkkhkhkkhhkhkkhhkkhhkhkkhhkhhkhkhhkhkhhkkhhkhkkhhkhhkhkhhkhhkhkhhkhkkhhkhhkhkkhhkhkhkhkkhhkhkkhhkkhhkkikkikkhkhkhk*x

The maxi num si ze of the coarse aggregate should be 19 mllineters
(3/4-inch). Maximumtop size will depend upon the expected depth
of the partial depth repairs. The top size should be one size

| ess than one halt (1/2) the mninmum depth of the partial repair
in mllinmeters (inches).

kkhkkkhkkhkkkhhkhkkhkhkhhkhkhhkhhkhkhhkhkhhkhhkhkhhkhhkhkhhkhhkhkhhkhkhhkhhkhkkihkhhkhkhhkhkhkkhhkkhkkikkhkhkk*x

8.10.2. Deleterious Substances: The anount of deleterious
substances in each size group of coarse aggregate shall not
exceed the imts given in Table 3, ASTM C 33, except that
clay and friable particles shall not exceed 1.5 percent.

8.11. Fine Aggregate: Fine aggregate shall be natural sand,
manuf actured sand, or a conbination of the two.

8.11.1. Gading: Gading of the fine aggregate shal
conformto the requirenments of ASTM C 33. The fine
aggregate shall have a fineness nodul us of not |ess than
2.30 nor nore than 3.10. The grading of the fine aggregate
shal | be consistent such that the fineness nmoduli wll not
vary nore than 0.20 fromthe average noduli of the sand
used for the m x design. Fineness nodulus shall be

determ ned by CRD-C 104. \When pozzol ans are used as an

adm xture, the material passing the No. 50 and No. 100
sieve sizes shall be reduced as allowed in ASTM C 33.

8.11.2. Deleterious Substances: The anpunt of del eterious
subst ances shall not exceed the |limts given in Table 1
ASTM C 33.

8.12. Soil for Soil Cenment M xture: The material to be used for
a soil cement mxture shall be select material conformng to the
requi rements of ASTM D 1241. Stones larger than 38 mllineters
(1-1/2 inches), wood, sticks, debris, and deleterious materials
shall be renoved fromthe material before mxing with the cenent.
Not nore than 45 percent of the material should be retained above
the No. 4 sieve.

9. CONCRETE M XTURE PROPORTI ONI NG Concrete shall be a m xture
of cenent, water, fine and coarse aggregates, and adm xtures.
Adm xtures are the option of the Contractor. The Contractor
shal | be responsible for determ ning the proportions of the
concrete material s.

9.1. Flexural Strength: Proportioning of the concrete materials
shal |l be such that a flexural strength of 4482 kPa (650 psi) is
attained at 28 days when tested using the procedures of ASTM C
78. The Contractor shall do the mx design studies. Qurves will be
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devel oped for the selected mx at three water cenent ratios using
strength of specinmens at 7 days age, 14 days age, and 28 days
age. The water cenent ratios used for the strength gain curves
shall be in -0.03 increnments above the design nmix. The slunps of
the respective mxes will be reported. The strength gain curves
will be used by the Governnent for acceptance of placed concrete
usi ng the procedures described in paragraph SURFACE EVALUATI ON
AND ACCEPTANCE: Concrete Quality Determ nation

9.2. Air Content: The air content by vol une based upon
nmeasurenents made i nmedi ately after discharge fromthe m xer
shall be ...... percent plus or m nus one-and-one-half percent
when determ ned usi ng ASTM C 231.

kkhkkkhkkhkkhhkhkkhhkhhkhkhhkhhkhkhhkhkhhkhhkhkhhkhhkhkhhkhhkhkhhkhkkhhkhhkhkkhhkhhkhkihkhkkhhkihkikkikkhhkhk*x

The air content shall be 6 percent for those geographic areas
whi ch experience frost action. The air content will be 5 percent
i n other geographi cal areas.

kkhkhkkhkkhkhkkhhkhkkhhkhhkhkkhhkhhkhkhhkhkhkhkhhkhkhhkhhkhkhhkhhkhkhhkhkkhhkhhkhkkihkhkhkhkhhkhkhhkhhkikkikkhkkhk*x

9.3. Slump: The concrete slunp shall be determned in
accordance with ASTM C 143.

10.0. SO L CEMENT M XTURE PROPORTI ONI NG STUDI ES: The soil

cenent m xture shall be a uniformblend of Portland Cenent and
sel ect borrow material. The mxture will be placed and conpacted
to produce a pavenent course. The mxture will be placed over

t he conpacted subgrade.

10.1. Strength: The Contractor shall devel op the proportions
for the soil cenent mxture to produce a m ni num conpressive
strength of 1379 kPa (200 psi). The conpressive strength shal
not exceed 5171 kPa (750 psi). Unconfined conpression tests on
noi st cured seven (7) day ol d specinmens shall be done using the
procedures in ASTM D 1633.

10.2. Conpaction: Moisture density tests shall be conducted
using the procedures in ASTM D 558. Method A or Method D
dependi ng upon the gradation of the mx, of ASTM D 1557 shall be
used to conpact the m xture. The optinmm noisture content and
density of the conpacted mix will be reported. The conpaction
curve will be used for acceptance of the soil cenent m xture.

END PART 2 - PRODUCTS
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PART 3 - EXECUTI ON

11. DEMOLITION. Before beginning any denolition work, the
Contractor shall survey the site. W rk shall not begin until the
Contractor can provi de assurance that the work can be executed
the way the draw ngs and specifications have established the

I ntent.

11.1. Protection of Existing Pavenent: The Contractor shal
take all necessary precaution to avoid danagi ng pavenents
designated to remain. Any damage to existing pavenent will be
repaired by the Contractor w thout cost to the Governnent.

11.2. Disposition of Material: Al materials renoved by the
Contractor become the property of the Contractor and shall be
di sposed of off base. Existing ground rods or aircraft tiedowns
wi |l be salvaged and re-installed by the Contractor. At ful
depth repair areas, existing base course materials, or other
mat eri als bel ow the existing concrete, will be excavated to a
depth which will allow installation of the replacenent pavenment
section.

11.3. Unsatisfactory Materials: Unsatisfactory materials shal
be any material classified using ASTM D 2487 as Pt, OH, COL or any
soil conprised of vegetative matter, sod, mulch, or rubbish
Unsuitabl e materials shall be those which classify as MH or CH
Unsatisfactory or unsuitable materials shall be renoved and
replaced with sel ect backfill.

11.4. Backfill: Backfill material shall be placed in maxi num
101-mllimeter (4-inch) |loose |ayers and conpacted to the grade
and cross-section.

12. PARTI AL DEPTH REPAI R OF PAVEMENTS:. The Contractor shall
reference Figure A3a and Figure A3b for partial depth spal
repairs. The intent of the partial depth repair is to restore
the sl ab edges for effective joint sealing and to deter further
deterioration.

12.1. Establishing Repair Boundaries: The limts of the unsound
concrete shall be determ ned by sounding with a steel rod. The
rod shall be dropped froma height of 100 to 150 mllinmeters (4
to 6 inches). The sounding will produce a dull sound in areas of
del am nated concrete. A sharp ringing sound will be heard when
there is sound concrete.

12.1.2. Sawcutting: A dianond bl ade sawcut shall be nmade
at the limts of the repair boundary which shall be a

m ni mum of three inches into sound concrete and outside the
unsound concrete. The boundaries shall be sawcut in a
rectangul ar pattern square to the slab edges. Sawcuts at
right angles, including existing joints, shall be

over|l apped by at least 25 mllinmeters (1 inch). The depth
of sawcut shall be 51 mlIlineters (2 inches), mninum

When the boundaries of multiple partial depth repairs areas
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12.

2.

are closer than 609 mllineters (24 inches), the repair
areas shall be conbined as one repair. A sawcut of m ni num
depth shall be made along the joint face to renove old
joint sealant and to make a clean vertical face at the

j oi nt.

12.1.3. Renoval of Existing Concrete: EXxisting concrete
wi thin the boundaries of the repair shall be renoved by
chipping with pneumatic tools. Pavenent breakers or
hydraulic ranms shall not be used. Concrete will be renoved
to the depth of the sawcut or to sound concrete, whichever
is deeper. After all concrete has been renoved the faces
will be cleaned and sounded. Sounding within the limts of
the repair will ensure that all damaged and unsound
concrete has been renmoved. When the depth of the unsound
concrete exceeds one-half of the slab depth, the work wll
stop. The Governnment will inspect the area and either

al | ow patching or direct the Contractor to proceed with a
full depth repair. Under no circunstances will a partial
depth repair be allowed to rest on a dowel bar.

Pat chi ng and Fi ni shi ng:

12.2.1. deaning: The exposed faces of the patch area
shall be washed with high pressure water and air-blown dry.
There shall be no residual material left on the exposed
concrete face.

12.2.2. Joint Preparation: The potential for bond between
the partial depth patch and the facing joint shall be
elimnated by placing a conpressible insert along the joint
prior to patching. The joint fornmed between the parti al
depth patch and the facing joint shall have a width | ess
than or equal to the existing joint wdth.

12.2.3. Concrete Surfaces Preparation: The exposed areas
of the patching area will be coated with an epoxy resin
bondi ng agent. The agent shall be applied by the
instructions of the manufacturer. Application shall be by
stiff bristle brush to assure that a thin coat is applied
to all exposed patch areas. The bondi ng agent shall not be
al lowed to puddle. Concrete patching material shall not be
pl aced until the bonding agent is tacky.

12.2. 4. Patching Materials Placenent and Finishing: Fresh
concrete shall be placed into the patch area and
consolidated with hand tools or a small vibrator up to 25
mllimeters (1 inch) in dianmeter. Wen a vibrator is used,
the probe will be extracted at the first sign of water
formng around the probe. The surface shall be finished to
the cross-section of the existing pavenent. A screed shal
be used to nove surface material fromthe center of the
patch areas to the outsides. The edges which neet with
sawcuts shall not be edged. The finish surface shall be
given a burlap drag or broomfinish. A curing conpound
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shall be applied and the area protected from danage. A
joint seal will be applied when the patch is cured.

13. FULL DEPTH REPAI R OF PAVEMENTS: The Contractor shal
reference Figure A3c and Figure A3d for full depth concrete
repairs. The intent of the full depth repair is to restore the
damaged areas to the original condition and make the repair a
part of the existing slab. The repair is to be tied to the
parent sl ab.

13.1. Establishing Repair Boundaries: Full depth slab repair is
requi red where there is a corner break, patch deterioration (or
where a patch depth exceeds one-half the slab depth), shattered
sl abs, or full depth |ongitudinal or transverse cracks which have
opened and are spalling. Full slab replacenent is required when
the repair to a distress area will exceed one-half the slab
width. A mninmumrepair width of 1.8 neters (6 feet) is required
for full depth repair.

13.1.1. Sawcutting: The repair boundaries shall be

di anond bl ade sawcut. Full depth sawcuts shall be nade at
exi sting joint faces. A sawcut of a mninumdepth of 51
mllinmeters (2 inches) shall be made at the boundaries of
the repair which are not at a joint. All sawuts shall be
square to the existing joints formng a rectangular pattern
around the area of the full depth repair. Al partial
depth sawcuts shall be a minimumof two feet from an
existing joint or crack. Al sawuts shall overlap at
sawcut I ntersections.

13.1.2. Renoval of Existing Concrete: There are two

nmet hods for concrete renoval. The renoval shall not
result in the spalling or the cracking of concrete pavenent
designated to remain.

13.1.2.1. The break-up and clean out nethod is
acconpl i shed using pneunmatic tools and/or a pavenent
breaker with renoval by backhoe. Wen this nethod
results in spalling of the slab face designated to
remain, the size of the break-out equipnent will be
reduced or the sawcut shall be nmade to full depth of
the slab. The pavenent breaker shall not strike
closer than 460 mllimeters (18 inches) to the
perimeter saw cuts or existing joints. Break-out
shal |l proceed fromthe center of the repair area to
the perineter sawcuts.

13.1.2.2. The lift-out nmethod is acconplished using a
crane or front end loader to |ift the deteriorated
concrete out of the repair area. The repair area
shal | have double full-depth perineter saw cuts.

13.2. Earthwork for Full Depth Repairs: The Contractor shal
perform excavation of the materials below the existing concrete
to the depth and grade necessary to install the new pavenent
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section. The work generally includes excavation, dressing to
grade, shaping, scarifying, and conpacting.

13.2.1. Subgrade Conpaction Requirenments: The in situ
mat eri al shall be conpacted to 90 percent of maxi num

| aboratory value. Testing shall be acconplished using the
procedures described in paragraph Contractor Quality
Control. Conpaction shall be acconplished using equi pnment
whi ch can be operated in the excavation w thout danage to
the prepared surface. Hand operated vibratory conpactors
shal | be used adjacent to exiting pavenent designated to
remain.

13.2.2. Soil-Cenment Base: Portland Cenent and soil will
be mxed in a central plant. The material shall be wetted
to the optinmum and pl aced on the prepared subgrade,
conpacted, and snoothed to forma base for the concrete.
Material shall be placed in |oose lifts not exceeding 100
mllinmeters (4 inches) and conpacted to 100 percent of

maxi mum | aboratory density.

13.2.2.1. Ceneral Requirenents: The m xture shall be
haul ed to the work site in trucks equi pped with
protective covers. The underlying course shall be

noi stened before the mxture is placed for conpacti on.
Each lift of soil cenent m xture shall be conpacted to
a uniformdensity. A uniformdensity is obtal ned when
the results of a mninmumof three tests for density
across the area of the current work vary by not nore
than three percent.

13.2.2.2. Finishing: Wen conpaction has been
attained, the surface of the finished grade of soi
cement m xture shall shaped to the required

snoot hness. An application of concrete curing
conpound, applied at a rate of 18.6 square neters per
3.8 liters (200 square feet per gallon), or an
application of asphalt enulsion prinme coat will be
applied. The vapor barrier shall be applied within 2
hours of the m xing of the soil, cenent and water.

13.3. Dowel Bar and Tie Bar Placenent: Holes for either snooth
steel dowel bars or deforned steel tie bars shall be drilled in
the appropriate | ocations of the exposed concrete faces. The

hol es shall be drilled by a drill nmounted in a rigid frane that
will prevent drill wandering and will hold the drill horizontal
to the pavenent surface. The holes shall be drilled 1.5
mllimeters (1/16-inch) larger than the bar dianeter at one-half
the slab thickness at the designated spacing. The holes shall be
injected full with epoxy-resin and the bar placed into the pre-
drilled holes. The bar shall be turned one revolution and forced
to seat. The excess epoxy squeezed fromthe hole shall be
removed fromthe concrete with a strai ght edge and the area
brushed with a stiff bristle brush. The bar ends coated with
epoxy-resin shall be clean and free of all dirt, oil, and other
coat I ngs.
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13.3.1. Dowel Bar Preparation: Dowels are intended to
accomodat e t he novenment of adjoining slabs. The end that
extends into the repair area shall be painted and oiled to
prevent any bonding with the patch material. Dowels shal
not be used at expansion joints.

13.3.2. Tie Bar Preparation: Tie bars are deforned steel
whi ch are intended to | ock and anchor surroundi ng concrete.
Tie bars are placed at patch interfaces with existing
concrete and are not intended to allow novenent. Tie bars
will be clean and free of any rust, flaking netal, oil, or
ot her coati ngs.

13. 4. Patching and Fini shing:

13.4.1. deaning: The exposed faces of the patch area
shall be air blown to clean and renove | oose debris on the
exposed concrete faces. Residual material shall not be

|l eft on the concrete faces.

13.4.2. Concrete Surfaces Preparation: The exposed areas
of the patching area will be coated with an epoxy resin
bondi ng agent. A bondi ng agent shall not be applied to the
faces of existing joints. Existing joint faces shall be

cl eaned by air pressure and brushing. The agent shall be
applied by the instructions of the manufacturer.
Application shall be by stiff bristle brush to assure that
a thin coat is applied to all exposed patch areas. The
bondi ng agent shall not be allowed to puddle. Concrete

pat ching material shall not be placed until the bonding
agent is tacky.

13.4.3. Patching Materials Placenent and Finishing: Fresh
concrete shall be placed into the patch area and
consol i dated using portable spud vibrators. The surface
shall be finished to the cross-section of the existing
pavenent. For repair areas less than 3.6 neters (12 feet)
in length, the concrete is to be struck off with a screed
operated parallel to the centerline of the pavenent. The
edges which neet with sawcuts shall not be edged. The
surface shall not be over-finished. The finish surface
shall be given a burlap drag or broomfinish. A curing
conpound shall be applied and the area protected from
damage. The joint seal reservoir of existing joints

adj acent to patching shall be sawcut when the concrete has
cureg. Ajoint seal will be applied after the patch is
cur ed.

14. PRODUCTI ON OF CONCRETE: The batching plant or the truck

m xer shall produce a m xture which when tested will conformto
the requirements of CRD-C 55. The mxing tinme for each batch

wi |l be determ ned by using the procedures of CRD-C 55. Each
batch product delivered to the work for placenment wll be

consi stent as measured by the uniformty tol erances of TABLE |11
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The uniformty tolerances apply only to the individual within
batch characteristics.

TABLE 111
UNI FORM TY TOLERANCES | N
CONCRETE M XERS

Perm ssi ble Range in Results
From Three Locations in the

Par anet er s Concrete Batch
Wei ght per cubic foot cal cul ated 0.45 kg (1.0 Ib)
to an air free basis

Air content, vol une percent 1.0

Sl ump 25 mm (1.0 inch)
Coar se aggregate portion, percent 6.0

Aver age conpressive strength at 10.0

7 days based upon the average of
al | sanpl es, percent

Wat er content portion, percent 1.0

15. CONCRETE CURI NG AND PROTECTI ON

15.1. Curing of Concrete: Concrete shall be protected froml oss
of noisture for at |east seven (7) days. Fresh concrete shall be
protected fromrain and free water. A uniformcoating of a white
pi gnent ed nmenbrane-form ng curing conpound shall be applied to
the surface of the fresh concrete as soon as the free water

di sappears. The conpound shall be hand applied at a rate of
about 18.6 square neters per 3.8 liters (200 square feet per
gallon) froma spray applicator. The conpound shall be applied
in two coats, the second coat being applied in a direction which
is perpendicular to the first coat. Curing conpound shall be re-
applied to surfaces which have been subject to heavy rainfal
wthin three hours of the initial application of conpound.

15.2. Pavenent Protection: The Contractor shall protect the
pavenment from danage prior to acceptance of the work by the
Governnent. Traffic shall be excluded fromthe repair areas for
a mnimm of 14 days. Barricades and signs shall be used by the
Contractor to protect the work.

16. CONTRACTOR QUALITY CONTROL (QC): The Contractor shal
performthe m ninmuminspection and tests described herein as the
quality control program The results of the inspections and
tests requires the Contractor to take an action. The actions,
testing and reporting described below are the responsibility of
the Contractor. Testing shall be acconplished by an i ndependent
testing | aboratory which is enployed by the Contractor.
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16.1. Inspection Details and Frequency of Inspection: The
foll owi ng are the m ni mum nunber of tests or inspections which
are to be done by the Contractor.

16.1.1. Concrete Production:

16.1.1.1. Mxer Performance: Before the start of
concrete production for placenent on the work the
uniformty of the m xed concrete shall be determ ned.
Adjustnments in the mx or the mxing time shall be
made until the results of testing using CRD-C 55 are
satisfactory.

16.1.1.2. Fine Aggregate: Once during each 8-hour
shift of concrete production, or portion thereof,

t here shall be one sieve anal ysis and one

determ nation of fineness nodulus. Testing shall be
done in accordance with the procedures in ASTM C 136
and CRD-C 104. The fine aggregate shall be sanpled at
the bin feed. The Contractor shall maintain a
fineness nodul us control chart with the limts drawn
0. 20 units above and bel ow the m x design

determ nation. Misture contents of the fine
aggregate shall be acconplished when the slunp of the
m xed concrete is out of the specified limts.

16.1.1.3. Coarse Aggregate: Once during each 8-hour
shift of concrete production or portion thereof, there
shall be a sieve analysis of the coarse aggregate.
Sanpl es shall be taken at the bin feed. Misture
contents of the coarse aggregate shall be acconplished
when the slunp of the m xed concrete is out of the
specified limts.

16.1.1.4. Batch Control: A daily record shall be
kept of all constituent materials and the portions of
each batch of concrete prepared for and delivered for
pl acement on the work. The daily report shal
1dentify when the proportions of the concrete change
and the necessity for the change.

16.1.1.5. Concrete Sanples: Sanples shall be

coll ected by the Contractor and shall be used to
determ ne the slunp, air content, and strength of the
concrete placed on the work. One set of test beans
shall be prepared for each 8-hour shift, or portion

t hereof, or each day of concrete production. The test
beans shall be tested using the procedures in ASTM C
78 at the ages of 7 and 28 days. Wen the 7-day age
breaks exceed the m x design strength curve the work
wi |l be accepted. Wien the work is accepted based
upon 7-day ages the 28-day specinmens do not require
testing. Air content and slunp shall be determ ned
twi ce during each 8-hour shift of concrete production.
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One of the sanples for air content and slunp shall be
when strength beans are cast.

16.1.2. Subgrade and Backfill:

16.1.2.1. Conpaction Curves: A conpaction curve for
each of the materials shall be prepared using the
procedures in ASTM D 1557. The conpacti on curves
shal |l be devel oped in the | aboratory before the
conmpaction of surfaces in the field begins.

16.1.2.2. Field Density Testing: Field density of
soil materials shall be determ ned using the
procedures in ASTM D 1556, ASTM D 2167, or ASTM D
2937. After a calibration curve has been devel oped
for each of the soil types, density may be determ ned
using ASTM D 2922. The calibration curve shall be
devel oped for each soil type by doing side by side
testing. Wen ASTM D 2922 is used to determ ne
density, a check of the calibration curve, doing side
by side testing, shall be done at each twenty-first
test point. The density of the subgrade, or backfill,
shal | be checked for consistency. A mninmmof three
test points shall be acconplished in each area of
exposed subgrade. The variation of any one test from
the average of all three shall not vary by nore than
three percent (3%.

16.1.3. Soil Cenment M xture:

16.1.2.1. Conpaction Curves: A conpaction curve for
the soil cenent mxture shall be devel oped as a part
of the m xture proportioning study. The conpaction
curves shall be developed in the | aboratory before the
conpaction of surfaces in the field begins.

16.1.2.2. Field Density Testing: Field density of
soil materials shall be determ ned using the
procedures in ASTM D 1556, ASTM D 2167, or ASTM D
2937. After a calibration curve has been devel oped
for each of the soil types, density may be determ ned
using ASTM D 2922. The calibration curve shall be
devel oped for each soil type by doing side by side
testing. Wen ASTM D 2922 is used to determ ne
density, a check of the calibration curve, doing side
by side testing, shall be done at each twenty-first
test point. The density of the subgrade, or backfill,
shal | be checked for consistency. A mninmmof three
test points shall be acconplished in each area of
exposed subgrade. The variation of any one test from
t he average of all three shall not vary by nore than
three percent (3% .

16.1.4. Finished Surfaces: The Contractor shall performthat
testing within his responsibility which is required for each
repair area. Testing shall be for snoothness and grade.
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16.

2.

Action Required for Deficiency Correction:

16.2.1. Aggregates Testing: Wen the anount retained on
any one sieve size is outside the specification limts a
second sanpl e shall be taken and the test repeated. |If the
second sanple fails, the data shall be recorded on the
control chart and the frequency of the testing shall be
doubled. If there is a consecutive test outside of the
control limts, all of the concrete production shall be
stopped and the cause of non-conpliance detern ned.
Concrete shall not be delivered for placenent on the work
until the cause of deficiency has been corrected.

16.2.2. Concrete Quality:

16.2.2.1. Strength: The results of the 7-day
strength tests shall be plotted on a control chart.
When nore than one of the last five, including the
current value, consecutive tests are less than the
specified value; or, when the average of the last five
consecutive tests, including the current value, is

| ess than the specified value, the m xture proportions
shal | be changed. When the average of any five
consecutive 28-day age tests are less than the
specified value, the area of the placenent shall be
determ ned and the defective concrete shall be renpved
and repl aced.

16.2.2.2. Air content: The results of testing for
air content shall be plotted on a control chart.
Whenever the points on the control chart approach one
of the limts, adjustnents of the m x proportions
shal | be made. Wen two consecutive points on the
control chart fall outside the control limts, the
concrete production shall be stopped and no concrete
shall be delivered to the work until the deficiency
has been correct ed.

16.2.2.3. Slunmp: The results of slunp testing shall
be recorded on a control chart. Wenever the points
on the control chart approach the control limts,
adjustnents shall be made in the batch weights of the
fine aggregate and the water. Testing of the slunp
shall be nmade after a adjustnment is nmade until the
test results are satisfactory. Wenever the slunp
exceeds the upper control limt the batch of concrete
shall be rejected and shall not be placed on the work.

16.2.3. Conpaction Density: Wen alift of soil or soi
cement mxture is below the m ni num specified density, the
lift shall be scarified, aerated, snpothed, and conpacted
to the proper density. Soil cenent m xture which is wet or
dry of optimum by nore than two percent (2% wll be
rejected and will not be placed on the work.
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16.3. Reports: Al results of testing shall be reported to the
Contracting O ficer representative within 24 hours of conpletion
of the physical portion of the test. Each report will include
the updating of the control charts. The daily reporting will not
relieve the Contractor of the responsibility to inmediately
report, failures, equipnent problens, or construction
difficulties or deficiencies. Inmediate reports shall be given
verbally and followed up on the daily quality control reports.

END PART 3 - EXECUTI ON
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REPAI R OF JO NTS AND CRACKS
RI G D Al RFI ELD PAVEMENT
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GENERAL | NSTRUCTI ONS:

These specifications will be nodified by the designer to

i ncl ude construction options. An election of a construction
managenent phil osophy nust be made for the docunent to be
conpl ete and neaningful. \Were nodifications are to be nade,
or elective procedures are to be specified, the sections are
identified by preceding asterisks, indentation, and follow ng
asterisks (as is this instruction). Prior to publication of
t hese docunents as part of the project, all comrents/
instructions/options which are identified as such will be
deleted fromthe text.

These gui de specifications incorporate a Quality Assurance/
Quality Control (QA QC) construction managenent phil osophy.
The Governnent will use the results fromthe testing of
materials and/or products for "Assurance" that the
construction, as placed, satisfies the salient requirenments
of this specification. The QA results are used by the
Governnent for acceptance of the built product. The QA
managenent procedures used by the Governnent may be

i npl ement ed by professional services contract, by in-service,
or by conbination thereof. These docunents are to be

nodi fied according to the selected QA QC phil osophy el ect ed.

The Contractor is required to provide testing services (QO
to nonitor his processes.

This specification should not to be used with guide
specifications which do not incorporate a QA QC phil osophy of
construction managenent. |t is the responsibility of the
witer/editor to assure that technical sections used to build
a contract docunent are consistent in construction nmanagenent
phi | osophy.

The point of contact for this docunent is HQ AFCESA/ CESC, 139

Barnes Drive - Suite 1, Tyndall AFB, FL, 32403-5319. The
docunent coordinator is M. JimLafrenz, (904)-283-6332.
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In preparing contract specifications for repair of rigid concrete
pavenent, reference AFM 88-6, Chapter 7, Standard Practice for
Seal ing Joints and Cracks in Rigid and Fl exi bl e Pavenents, and
AFM 88-6, Chapter 8, Standard Practice for Concrete Pavenents.
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SECTI ON
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The section nunber should be inserted in the specification
headi ng and al so prefixed to each page nunber in the project
specifications. For exanple, for a section nunbered 02525 the
page nunber would be | ocated at the bottom of the page; e.g.,
page 16 woul d be 02525-16.
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PART 1 - GENERAL

1. APPLI CABLE PUBLI CATIONS: The publications |isted bel ow form
a part of this specification. The publications are referred to
in the text by basic designation only.
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The designations for publications are those that were in effect
when this guide specification was prepared. To mnimze the
possibility of error, the letter suffixes, anendnents, and dates
i ndicating specific issues are retained here and omtted in the
speci fications.
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1.1. Anerican Society for Testing and Materials (ASTM
Publ i cati ons:

C 509-94 Specification for Elastoneric Cellular
Pref ormed Gasket and Seal ing Materi al

C 603-90 Test Method for Extrusion Rate and
Application Life of Elastoneric Seal ants

C 639-95 Test Method for Rheol ogi cal (Flow)

Properties of Elastoneric Seal ants

C 661-93 Test Method for Indentation Hardness of
El ast onmeri c- Type Seal ants by Means
of a Duroneter
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C 679-87

C 719-93

C 792-93

C 793-91

D 412-92

D 789-94

E 548-94

1.2. Departnent of
Concrete and Cenent:

CRD- C 525-89

Test Method for Tack-Free Tinme of
El ast oneri ¢ Seal ants

Test Met hod for Adhesi on and Cohesi on
of El astoneric Joint Seal ants Under
Cyclic Myvenent (Hockman Cycle)

Test Method for Effects of Heat Aging
on Wei ght Loss, Cracking, and Chal ki ng
of El astomeric Seal ants

Test Method for Effects of Accel erated
Weat hering on El astoneric Joint Seal ants

Test Met hod for Vul cani zed Rubber and
Ther mopl asti ¢ Rubbers and Thernopl astic
El astomers - Tensi on

Test Method for Determ nation of Relative
Vi scosity Melting Point, and Misture
Content of Pol yam de (PA)

Guide for General Criteria Used for
Eval uating Laboratory Conpetence

the Arny, Corps of Engineers, Handbook for
Test Method for Eval uation of Hot

Applied Joint Sealants for Bubbling
Due to Heati ng

1.3. Federal Specifications:

FS SS-S-200E

FS SS-S-1401C

FS SS-S-1614A

Seal ants, Joint, Two Conponent,
Jet - Bl ast Resistant, Col d-Applied,
for Portland Cenent Concrete
Pavenment

Seal ant, Joint, Non-Jet-Fuel -
Resi stant, Hot-Applied, for
Portl and Cenent and Asphalt
Concrete Pavenents

Seal ants, Joint, Jet-Fuel -Resi stant,
Hot Applied, for Portland Cenent
and Tar Concrete Pavenents

2. QUALITY ASSURANCE/ QUALITY CONTROL (QA QC) PROCEDURES:
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2.1 Construction Material Testing (QA by Governnent: The
Governnment will acconplish materials and products testing for
acceptance of the construction.
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Paragraph 2.1 requires the Governnent to enploy a commerci al
testing | aboratory (QA LAB). The QA LAB will work directly for
the Governnent and will performmaterial testing supplenental to
the Contractor QC function. The QA LAB will test materials for
conpliance with the performance requirenents of the pavenent. |If
a QA LAB is not used, paragraph 2.1 is to be changed to read as
fol | ows:

2.1 The Government will use the results of material testing
acconplished by the Contractor to evaluate construction for
acceptance and paynment. The Contractor shall provide copies of
all testing results and product certifications to the Contracting
Oficer representative within 24 hours of conpletion of testing.
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2.2 Construction Material Testing (QC) by Contractor: The
Contractor shall retain the services of an independent commerci al
testing | aboratory, herein after referred to as QC LAB, to
performQality Control (QC) functions necessary to the work.

The QC LAB shall test the joint seal material to be used on the
work and will performnonitoring of the work on a daily basis.
The mninumdaily nonitoring requirenments are described in

par agraph CONTRACTOR QUALITY CONTROL. W thin 15 days of the
Notice to Proceed date the Contractor shall submt the
qualifications statenent of the QC LAB. The Governnent wll
review the qualifications of the |aboratory and, if necessary,
visit the Q LAB. The Contracting Oficer will, within 7 working
days fromthe date that all qualifications data are received,

ei ther approve or reject the proposed | aboratory. Evaluation
criteria shall include, as mninmum |ocal area industry standards
for the performance of materials testing, ASTM E-548, and
respective State H ghway Departnent certification where there is
a State program

2.3 Pavenent Repair Test Section: Before proceeding with the
wor k the Contractor shall denonstrate that he can performto the
intent of this specification. The Contractor shall place a test
section in an area designated by the Contracting Oficer. The
Contractor shall denonstrate his ability to clean and prepare
joints and cracks, place the joint sealing material, and perform
the quality control functions specified. Al processes and
procedures used by the Contractor to construct an acceptable test
section shall becone the standard of evaluation for perfornmance
on the work. The Contractor shall obtain witten approval of the
test section before proceeding with the work. The Governnent
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wi |l expect to see equipnent, materials, and procedures which
were used at the test section incorporated into the work.

3. MATERI AL ACCEPTANCE by TESTI NG and SUBM TTALS:
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Paragraph 3.1 requires that the Governnent do the acceptance
testing of materials (QA). The Contractor is responsible for
provi di ng sanples. A commercial |aboratory, independent of the
one used by the Contractor, nust be enployed to do quality
testing of the materials. Sanples of the joint seal nmaterial
shoul d be sent to the Waterways Experinment Station (VWES), U S
Arnmmy Corps of Engi neers, Vicksburg, MsS when a qualified
comercial testing |laboratory is not available. Coordination of
the joint seal testing should be made with WES before the project
specifications are published. WES will require a fund cite for
doing the testing. Wen the |aboratory is not used as a part of
the QA procedures, paragraph 3.1 nust be changed to require the
QC LAB to do quality testing.
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3.1 Preconstruction Sanpling and Testi ng:

3.1.1 Joint Sealant Material: The Contractor shall provide
a sanple of the joint sealant material which is to be used
on the work. The sanple will be tested to determ ne
conpliance with Federal specifications for materials
characteristics.
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Use one of the foll ow ng paragraphs as 3.1. 2.

3.1.2 Sanpling and Testing: Wthin 15 days after date of notice
to proceed, sanples of the joint sealant material shall be
delivered to an address designated by the Contracting Oficer.
Sanpling and shi pping of test specinens shall be at the
Contractor's expense. Acceptance testing of the joint seal ant
shal |l be at the expense of the Government. Additional sanpling
and testing because the material sanples fail to neet the quality
requi renents shall be at the expense of the Contractor. The
maxi mum nunber of days required to performthe acceptance testing
is 30 days. Time required to retest because the seal ant does not
neet Federal specifications shall be deducted fromthe
Contractors period of performance.

3.1.2 Sanpling and Testing: The Contractor shall acconplish
sanpling and testing of the joint sealant for conpliance with
Federal specifications. Split sanples of the sealant wll be
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provided to the Governnent. All quality testing results will be
provided to the Contracting Oficer at |east 10 days before
starting work. The Contracting O ficer representative wll

ei ther approve or disapprove the source within 7 days of receipt
of test data submttal
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3.2. Submttal of Manufacturer Instructions: The manufacturer
of the joint sealant shall provide an installation procedures
instruction to the Contractor. The Contractor shall submt a
copy of the instructions to the Governnent. The submttal shal
be made concurrent with the results of testing and/or sanples of
mat eri al .

4. ACCEPTANCE OF CONSTRUCTI ON PROCEDURES:

4.1. deaning of Joints, Cracks, and C ean-up: Debris fromthe
renoval of existing joint sealant, crack routing, and joint
facing shall be renoved fromthe job site on a daily basis. Wrk
shal |l not proceed fromone area of attention to another w thout
clean-up of the initial effort. Dust, debris, water, and
fugitive materials shall be controlled at all tinmes. Debris from
the work area shall not becone a nuisance in areas outside of the
desi gnated area of the work.

4.2. Environnmental Protection: Wrk fromthe cleaning and
preparation of joint faces will be perfornmed to conply with | ocal
environnmental controls, policies and directives.

4.3. Pavenent Joint Seal and Crack Repair Test Section:

4.3.1. Construction Methods: The Contractor shall perform
the work necessary to clean, prepare joint faces, and reseal
a mninmumof 61 neters (200 feet) of joint at a | ocation
designated by the Contracting Officer. The Contractor shal
route and seal one full slab width crack at an area
designated by the Contracting O ficer. Wen a satisfactory
test section, of either nethod, is accepted the work will be
paid for as a part of the work. The Contractor shall use

t hose nethods, materials, and equi pnent used to do the test
section for the remainder of the work. Quality contro

shall be included in the test section.

4.3.2. Test Section Acceptance: The Contracting Oficer
and the designated representative of the Contracting Oficer

wi |l observe the test section work being perforned.
Corrections to the Contractors procedures, if required, wll
be made. |If the section is rejected, the reasons shall be

specifically docunented. The Contractor shall renove and
repl ace test sections which are not accepted by the
Governnent. Test sections shall be repeated until the
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Contractor successfully denonstrates an acceptabl e
construction procedure.

5. MEASUREMENT:

5.1. Joint Ceaning and Sealing: The quantity to be paid for

will be the nunber of neters (linear feet) of joints that are
| eaned and re-seal ed approved and accepted by the Contracting

Oficer.

c

5.2. Crack Routing and Sealing: The quantity to be paid for
wll be the nunber of neters (linear feet) of cracks which are
routed and seal ed and accepted by the Contracting Oficer. The
measurenent will be the straight Iine dinension fromthe point of
beginning to the point of ending of the repair on a single ful

sl ab.

6. PAYMENT: The quantities paid for at the unit prices shal
i nclude the cost of all Iabor, materials, equipnent, and tools
required to provide a conplete and functional unit.

END PART 1 - GENERAL
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PART 2 - PRODUCTS

7. MATERI ALS

7.1. SEALANTS: Materials for sealing cracks in the paved areas
of the work shall be as foll ows:

FS SS-S-200E Seal ants, Joint, Two Conponent,

Type H and Type M Jet - Bl ast Resi stant, Col d-Applied,
for Portland Cenent Concrete
Pavenent

FS SS-S-1401C Seal ant, Joint, Non-Jet - Fuel -

Resi stant, Hot-Applied, for
Portl and Cenent and Asphalt
Concrete Pavenents

FS SS-S-1614A Seal ants, Joint, Jet-Fuel -Resi stant,
Hot Applied, for Portland Cenent
and Tar Concrete Pavenents
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The type of sealant should be specified. Wen nore than one
seal ant type is specified, the areas where each type is to be
used is to be indicated in the project draw ngs.

| MPORTANT NOTE: None of the sealants which are listed here w |
be used within 7.6 neters (25 feet) of a LOX storage area. A
7.6-nmeter (25-foot) buffer will be maintained between use of the
joint seal materials and a fixed LOX operation

1401C is an asphalt-based sealant. It is not resistant to jet
fuel or hydraulic oils. 1401C sealant materials have a history
of bubbling when applied to portland cenent concrete joints. The
mat eri al should be used only for sealing cracks in asphalt
concrete or joints between rigid and flexible pavenents. 1401C
wll not be used on airfield areas subject to fuel spillage. Use
is limted to shoul ders, taxiways, and runway interiors.

1614A is a jet fuel resistant material. It is a tar-based
material. |In sone areas, the material nmay be considered as a
hazar dous waste. 1614A will be used on aprons, hardstands,
runway ends, and aircraft mai ntenance pads. 1614A cannot be used
to seal asphalt materials because the sealant will react with the
asphal t .

SS- 200E Type M can be used in Portland cenment concrete pavenents.
Type Mis mxed in a one-to-one ratio by volunme for nmachi ne
application. Type Mcan be used for |large areas and on areas
where fuel spillage and jet-blast can occur.
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SS- 200E Type H is designed for hand-m xi ng.

generally used on snall ¢
can be used to repair joint sea

spillage and jet blast.

areas for spot repairs.
failures in areas of fuel

Type H seal ants are

Type H seal ants

Si ngl e conponent col d-applied silicone sealants are not descri bed

by current Federal
required,

Silicone Seal ant shal
nmeet the foll ow ng requirenents:

shal |
TEST
Wei ght Loss

Fl ow

Extrusion Rate
Tack Free Tine

Har dness( Shore 00)
(see note 2)

Tensile Stress at
150% El ongati on
(see note 2)

Per cent El ongati on
(see note 2)

Accel er at ed
Weat heri ng

Bond and Mbvenent
Capability

speci fications.
the foll ow ng shall

be sel f-1eveling,

TEST METHCD

ASTM C 792 Modified (1)
ASTM C 639 (Type I)
ASTM C 603

ASTM C 679

ASTM C 661

ASTM D 412 (Die O

ASTM D 412 (Die O

ASTM C 793

ASTM C 719

FIl ane Resi st ant FS- SS- S- 200

NOTES:
1. Percent weight

When silicone sealants are
be used to specify the material.

non-acid curing, and

REQUI REMENTS

10 percent nax.

Snoot h and | evel
30 sec maxi mum

5 hours max

30-80

207 kPa (30 psi) nmax

700 mn

Pass 5000 hours

Pass 10 cycl es at

+50% novenent (no
adhesi on or cohesion
failure)

Pass

| oss of wet (uncured) sanple after placing in

forced down draft oven maintained at 70°C £2°C (158°F £3.6°F)for

two hours.

2. Specinen cured 21 days at 23°C +2°C (73°F £3. 6°F)and 50% 5%

hum dity.

3. Accel erated Wat hering Factory Test Report:
to be used on the project,

testing of actual

joint sea

In |ieu of
a report
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of a factory test, perforned within two years of contract award,
may be subm tted.

R R b b S b b S b S b b S b S S R R b b bk S b b S S b S b e b S b R bk b b S b S b S b b S b b b

7.2. Primers: Prinmers, when reconmmended by the seal ant
manuf acturer, shall be included in the work.

7.3. Backer Materials: The backup material, backer rod, shal
be a conpressible, non-shrinking, non-staining, non-absorbing
material. The backer material shall not be of a conposition to
react chemcally with the sealant material. The backer shal
have a nelting tenperature exceeding the application tenperature
of the sealant. The backer shall be 25 percent | arger than the
size of the reservoir in which the material is placed.

END PART 2 - PRODUCTS
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PART 3 - EXECUTI ON

8. PREPARATION OF JONTS: Al joints shall be thoroughly
cl eaned before the installation of new joint sealant. All
del et eri ous substances shall be renoved fromthe joint sea
reservoir before the application of new seal ant.

8.1. Existing Sealant Renoval: The sealant in cracks or joints
shall be renoved with a joint plow, or other equi pnent, which
shall renove joint seal and back-up material. Any procedure or

equi pnent which results in damage to the concrete shall be

term nated and ot her nethods enployed. Hand tools should be used
to renove bulk materials fromrandom cracks or irregular joint

f aces.

8.2. Re-facing of Joints:

8.2.1. Procedures: Joint faces shall be re-faced using a
sel f-propell ed concrete saw wi th di anond bl ades. The saw
shal | have a gang nounted bl ade with the outside bl ades
spaced to slightly enlarge the joint and renove al
materials which adhere to the joint faces. The bl ade shal
be stiffened with dumy bl ades or washers. |Imediately
follow ng the saw shall be a high pressure water jet which
shall renove all debris and nortar paste fromthe saw
cuttings. Hi gh pressure air shall be used to bl ow out
residual free water and debris in the joint reservoir.
After air blowing, joint faces shall be inspected for

cl eanliness and | oose debris. Additional sawcutting,
pressure washing, and air jetting shall be acconplished
where residual joint seal material is on the joint faces.
Power rotary wire brushes shall not be used.

R S b Sk kS S S Rk kS Sk kS S R Sk S S S I Rk Sk Sk S Sk S b b b S S S S S

The desi gner should use the procedures of AFM 88-6, Chapter 7, to
conmpute the maxi mumw dth of the joint re-facing. Mintaining
the proper width to depth ratio is inportant to the function of
the joint seal ant.

kkhkkhkkhkkhkhkkhhkhkkhhkhhkhkkhhkhhkhkhhkhkhhkhhkhkkhhkhhkhkhhkhhkhkhhkhkkhhkhhkhkkihkikhkhkihkhkkihkihkikkikkikk%x*x

8.2.2. Limtations: Joints which will equal or exceed a
wdth of 1 inch after refacing shall be rebuilt using
procedures for rigid pavenent repairs. The Contractor shal
show t he Governnment where joint nust be rebuilt. The
Governnment shall direct the Contractor on the repair
procedures to be used.

8.3. Facing Random Cracks: Random cracks shall be routed with a
vertical spindle router or a concrete sawwith a small dianeter

bl ade. Rotary inpact routers shall not be used. Cracks shall be
pressure-washed to renove all |oose debris and cenent nortar
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Crack routing details are provided in Figure A3e. Cracks shall
be routed to a mnimumw dth of 13 mllineters (1/2-inch) and 19
millinmeters (3/4-inch) depth. Wen routing nust be w der to
match the crack width, the depth shall equal the width. Wen
backer rod material is required the depth shall be increased to
accommodate the backer rod. Guidelines for crack repair follow

8.3.1. Low severity cracks: Hairline to 6 mllineters (1/4
inch), with no spalling shall not be repaired. Low severity
cracks with spalling shall be routed and seal ed.

8.3.2. Cracks from6 mllinmeters (1/4-inch) to 13
mllimeters (1/2-inch) wide shall be routed and seal ed.

8.3.3. Cracks 9 mllineters (3/8-inch) to 19 mllinmeters
(3/4-inch) wide with major spalling shall be repaired using
rigid pavenent repair procedures.

8.3.4. Cracks 19 millineters (3/4 inch) to 38 mllineters
(1-1/2 inch) with no spalling shall be routed and seal ed.
Backer rod material shall be used if the crack is greater
than 19 mllinmeters (3/4-inch) wde. Cracks with major
spalling shall be rebuilt as a joint using the rigid
pavenent repair procedures.

8.3.5. Cracks wder than 38 mllineters (1-1/2 inch) shal
be rebuilt as a joint using the rigid pavenent repair
pr ocedur es.

9. SEALANT APPLI CATI ON

9.1. Preparation of Seal ants:

R S b bk kS Sk S IRk Sk S Sk kS S R S Sk S S I Rk Sk Sk S Sk S S b b b Sk S S S S

The paragraphs which are not applicable, based upon the seal ant
type being used, shall be del eted.

kkhkkhkkhkkhkhkkhhkhkkhhkhhkhkkhhkhhkhkhhkhhhkhhkhkkhhkhhkhkhhkhkhkhkhhkhkhhkhhkhkkihkhhkhkhhkhkikkihkikikkikhkhk*x

9.1.1. Hot Poured Seal ants: Sealants shall not be heated
in excess of the safe heating tenperature reconmmended by the
seal ant manufacturer. Sealants shall not be allowed to cool
bel ow the m ni mrum application tenperature during application
of joint sealant material. Sealant which is overheated,
mai nt ai ned at operating tenperature for nore than 4 hours,

or remains in the applicator at the end of the days work
shal | be wast ed.

9.1.2. Type M Sealants: The FS SS-S-200 Type M seal ant
shal |l be inspected, prior to use, for water, caking,
separation of conponents, jelling, or unsatisfactory
appearance. |f any of the defects are observed, the
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9. 2.

10.

mat eri al shall be wasted. The conponents shall be warned or
kept in a warm |l ocation, not exceeding 32°C (90°F) before
transfer to the applicator. Under no circunstances shal

the use of open flame, kettle, or kettle without an oil bath
be used to warmthe material .

9.1.3. Type H Sealants: The sealants shall be mxed in the
contai ner furnished by the manufacturer or a simlar
cylindrical netal container with a volunme of at |east 50
percent nore than the m xed volune of the material. M xing
shall be in strict accordance with instructions provided by
the manufacturer. Mxing shall continue until the materi al
has a uni f orm consi stency.

9.1.4. Cold-Applied Sealants: Containers shall be

i nspected for damage or evidence of product contam nation
prior to use of the material. Any materials which are found
to contain water, are caked, have separated conponents, or
ot herwi se appear unsatisfactory shall be wasted.

Instal |l ati on of Seal ant:

9.2.1. Tinme of Application: Joints and cracks shall be
sealed imediately followng final cleaning and directly
followi ng installation of the backer material. Wen rain,
or other adverse conditions, interrupt seal ant application,
the work shall stop. Wen work can resune, joints and
cracks shall be re-cleaned and dried before resunption of
the seal ant application. New concrete joint faces shall be
allowed to cure for a mninmumtine of seven days before
seal ant application.

9.2.2. Sealing Joints and Cracks: A final cleaning of the
joints and cracks, using heated high pressure air, shal
precede the application of sealant material. The
application shall not be nore than 15 neters (50 feet)
behind the final cleaning procedure. Joints and cracks
shall be filled fromthe bottomup to 6 mllinmeters (1/4-
inch), plus or mnus 1.5 mllineters (1/16-inch), fromthe
top of the pavenent surface. Excess sealant at overfilled
joints, or spillage, shall be renoved formthe pavenent and
di scar ded.

PROTECTI ON OF THE WORK: The Contractor shall protect the

wor k from damage prior to final acceptance of the work by the
Governnent. Traffic shall be excluded fromthe pavenent by
erecting barricades and signs. The work area shall be kept clean
and any spillage of materials shall be cleaned up when the
spi | l age occurs.

11.

CONTRACTOR QUALI TY CONTROL (QC): The Contractor shal

performthe m ninmuminspection and tests described. The results
of the inspections or tests require action by the Contractor.
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The QC function shall be acconplished by an i ndependent testing
| abor at ory.

11. 1.

| nspection Details and Frequency of Testing: The

following is considered to be the m nimum acceptable for each of
t he described processes.

11.

2.

11.1.1. Certification of Materials: Wen the Contractor is
required to do the testing to show conpliance with the
appropriate Federal specification, the QC LAB shal
acconplish the testing. The QC LAB shall verify that the
materials used on the work are of the sane | ot as that
tested for conpliance.

11.1. 2. Equi pnent Check: Wen hot-applied sealants are to
be used, the tenperature recordi ng devices on the applicator
reservoirs shall be calibrated at the beginning of the work.
Faulty tenperature indicators or gauges shall be replaced or
a calibration curve shall be provided. Equipnent used to
m x materials and proportion conponents shall be calibrated
to assure that a uniformmxture is supplied to the
applicator.

11.1.3. Joint Ceaning: Joints shall be inspected during
t he cl eaning process. Joints and cracks shall be inspected
for residue and damage to pavenent.

11.1.4. Joint Sealant Application: The application shal
be checked as the sealant is applied to the joint or crack.
Conformance with tenperature, proportioning, and m Xi ng
shall be nonitored. Any evidence of bubbling, inproper
installation, or failure to cure as defined by the

manuf acturer, shall be cause to stop the work until the
causes of the deficiency are identified and corrective
action is effected.

11.1.5. Joint Sealant Curing: The sealant shall be checked
for proper curing, set, and bonding to the joint walls. A
sanple of applied material shall be extracted fromthe joint
or crack for each 305 neters (1000 feet) of applied
material, or portion thereof. Sealants exhibiting any
deficiencies, or which do not performas described in

manuf acturer instruction and gui delines, shall be renoved
fromthe work, wasted, and replaced. The Contractor shal
repair all test locations with fresh seal ant application.

Action Required for Deficiency Correction:
11.2.1. WMaterials Certification: Wen a material is found

not in conpliance with Federal specifications, the | ot shal
be rejected and a new | ot submitted for testing.
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11.2.2. Equi pment Checks: Equi pnent found to be defective
shall be replaced or repaired prior to being placed on the
wor K.

11.2.3. Joint Ceaning: Joints or cracks which have
residual materials shall be cleaned and/or refaced to renbve

the debris. Joints or cracks which will exceed w dth or
depth limtations for resealing shall be identified to the
Gover nnent .

11.2.4. Joint Seal ant Application: Sealant which is
overheated, too cool, or fails to cure properly, shall be
removed and replaced. Joints and cracks from which seal ant
has been renoved shall be cleaned and refaced.

11.3. Daily Reports: Daily progress reports shall be submtted
to the Contracting O ficer representative. The reports shal
docunent any actions taken to resolve all identified

di screpancies. Reports shall be submtted within a 24-hour
period of the respective day; e.g., a report for activities on
Wednesday is due Friday norning.
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76MM
r(iﬁ \ / SEPARATING MEDIUM

SAWCUT
SAWCUT d

76MM

/SEPARATING MEDIUM

SAWCUT —= —

MAKE VERTICAL SAWCUT 51 MILLIMETERS (2 INCHES) DEEP,
APPROXIMATELY 76 MILLIMETERS (3 INCHES) FROM DISTRESSED
AREA. REMOVE ALL CONCRETE WITHIN SAWED AREA TO SOUND
CONCRETE, OR 76-MILLIMETER (3-INCH) MINIMUM DEPTH. TO
MAINTAIN AND PROTECT JOINT, USE A SEPARATING MEDIUM.
GROUT AND PATCH WITH CONCRETE. AFTER CURING, CLEAN JOINT
AND APPLY JOINT SEALANT.

Figure A3a. Repair of Concrete Pavements (Spall).
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76MM

"(3—")“ / DISTRESSED AREA

SAWCUT EXISTING

JOINT
EPOXY OR
GROUT /
COATING

PATCH W /SEPARATING MEDIUM

.

REMOVE DELAMINATED MATERIAL

MAKE VERTICAL SAWCUT 51 MILLIMETERS (2 INCHES) DEEP, APPROXIMATELY 76 MILLIMETERS (3 INCHES
FROM DISTRESSED AREA. REMOVE ALL CONCRETE AND LOOSE MATERIAL WITHIN SAWED AREA TO
SOUND CONCRETE (76-MILLIMETER [3-INCH] MINIMUM DEPTH), USE A SEPARATING MEDIUM TO MAINTAIN
AND PROTECT JOINT. USE A BONDING AGENT TO ENSURE GOOD CONTACT BETWEEN EXISTING

PAVEMENT AND PATCH. AFTER PATCH HAS CURED, CLEAN JOINT AND APPLY JOINT SEALANT.

Figure A3b. Repair of Concrete Pavements (Partial Depth).
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‘ ‘ VERTICAL SAWCUT, FULL DEPTH,

/ 0.61M (2) MINIMUM DEPTH.

CHIP AND BREAK OUT CONCRETE.

Ny

SPAL

0.61M (2) MIN.| 0.61M (2') MIN

SAW AND SEAL JOINT
\ Vi

N 4

/ DOWEL, FAINT, AND OIL ONE END
J

[
DEFORMED TIE BAR/ @ @ \ DEFORMED TIE BAR

~

EPOXY RESIN

@ — @ FORM AND PLACE CONCRETE IN ONE REPAIR SECTION AT A TIME

Figure A3c. Repair of Concrete Pavements (Full Depth).

Note: Refer to AFM 88-6CH3 for dowel and tiebar size and spacing; refer to ACI
503R-89 for guidance on bonding unhardened concrete to hardened concrete.
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0.61M
(2) MIN

DRILL AND EPOXY
DEFORMED TIE BARS

FULL-DEPTH SAWCUT

//CHIP AND BREAK OUT CONCRETE
]

0.61m (2) MIN.

B.
] PAINT
N1 1 [ T }V ANDOILL
EPOXY
. RESIN — DRILL AND
— EPOXY
S DOWEL IF JOINT
—— WAS ORIGINALLY
o —— DOWELED OR IF
NEW CONCRETE REPAIR IS 1/3OR
N MORE OF SLAB
RE-ESTABLISH WIDTH
LONGITUDINAL JOINT
(KEY OR DOWELS)

Figure A3d. Repair of Concrete Pavements (Full Depth).

L]

ORIGINAL CRACK

AFTER ROUTING

SEALING

THE VARIABLE WIDTH AND AMOUNT OF SPALLING FOUND IN CRACKS
NECESSITATES DIFFERENT PROCEDURES FOR REPAIR.

Figure A3e. Repair of Concrete Pavements (Crack).
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